Although the utilization of microwave-induced atmospheric pressure helium plasma (MIP) atomic emission spectrometry as an element-selective detector in gas chromatography has proved promising in the analyses of simple synthetic reagents, application of the method to the real sample analyses has been limited to a few examples. In the present study, GC-MIP atomic emission spectrometry is used for the determination of dimethylselenide ((CH3)2Se) in dolphin livers. Some dolphins accumulate selenium in their livers in quantities as high as 100 µg g-' or more.' Dimethylselenide has been found in many fungi, plants and animals when these are injected with or cultured under high selenate (Se042-) or selenite (Se032-) media.2 Therefore, it is an interesting problem whether the dolphin liver contains selenium as dimethylselenide or not.
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Experimental
The instrumental set-up and operating conditions of the GC-MIP atomic emission spectrometry system has been reported previously.3'4 In order to measure the selenium atomic emission spectrum obtained from dimethylselenide, helium plasma gas was introduced into a discharge tube via a vessel containing dimethylselenide which was kept at -78°C.
Gas chromatography was operated under the following conditions: column, Pyrex 1.5 mX3 mm i.d.; column packing, 10% polyphenyl ether on Chromosorb w (80/ 100 mesh); column temperature, 80° C; injection port temperature, 120° C; detector temperature, 160° C; transfer tube (connecting GC with MIP) temperature, 230°C; carrier helium gas flow rate, 80 ml min'.
Dimethylselenide was obtained from Strem Chemicals. Standard solutions were prepared by dissolving the reagent in methanol. The dimethylselenide in each dolphin liver was collected on carbon molecular sieve, Spherocarb (60/ 80 mesh, Analabs Inc.), by heating the sample in an oven ((CH3)2Se. b.p. 57°C). The nitrogen carrier gas was introduced into the Spherocarb column (i.d. 4 mm, o.d. 5 mm and 10 cm long) via a 50 ml sample flask. The terminal end of the Spherocarb column is further connected to a charcoal column, which traps all the materials that are vaporized from the sample but not adsorbed on Spherocarb. Each frozen dolphin liver (selenium concentration 86 µg g') was pulverized with a cutter and was used for analysis. Three g of dolphin liver powder was subjected to each analysis. After heating and trapping the sample gas, the column packing was transferred into a 5 ml test tube and extracted with 3 ml methanol. The extract solution was filtered with a paper and 4 µl of the filtrate was injected for GC analysis.
Results and discussion
The emission spectrum of dimethylselenide and the background plasma spectrum are shown in Fig. 1 . Although the second-order emission line of 204.0 nm observed at 408 nm is most sensitive, the line is close to band emissions of N2 and CN and would be unsuitable for trace selenium analysis. Therefore, the first-order line of 204.0 nm was used for analysis.
The retention time of dimethylselenide with the present GC conditions was 1.6 min and no other peak was observed with the element-selective detector. The calibration curve obtained with standard methanol solutions of dimethylselenide was linear up to 102 µg Se ml-'. The detection limit was 0.13 µg Se ml-' (0.5 ng in absolute amount). The relative standard deviation of 10 measurements of a 25 µg ml-' solution was 3.4%.
The optimum extraction conditions for dimethylselenide in dolphin livers were investigated by using 10 µl of 1% dimethylselenide methanol solution placed in a flask for heating. After dimethylselenide was trapped on Spherocarb by heating, it was extracted with 3 ml methanol for 20 min then the solution was analyzed on GC-MIP. The effect of the Spherocarb amount on the recovery for extraction process was estimated by using a calibration curve obtained with the direct injection of dimethylselenide standard solutions. The recovery(%) was 75, 68 and 39 for Spherocarb 0. 1, 0.25 and 0.5 g, respectively. The decrease of the recovery with increasing Spherocarb amount would be due to the decreased extraction efficiency when Spherocarb volume increases compared with the solvent volume (3 ml). Since 0.1 g Spherocarb was sufficient to trap 100 µg dimethylselenide, the following experiments were carried out with 0.1 g Spherocarb.
The effect of nitrogen flow rate was next examined by varying nitrogen flow rate from 25 to 100 ml mind. The best recovery was obtained when nitrogen flow rate was 50 ml min'.
It was found that the existence of water in the sample reduces the recovery.
Although water is not sdsorbed on Spherocarb, it is condensed on Spherocarb at room temperature, which hinders the adsorption of dimethylselenide.
In order to remove this interference, several drying methods were attemped: heating the trapping column together with the sample flask in an oven or, after trapping, heating only the column at 110° C. The result is summarized in Table 1 . It was found that, when water is present in the sample, the recovery is reduced.
The best way in this case is to maintain the trapping column together with the flask at 90°C.
The best recovery obtained was 50%. By varying the trapping period while the heating temperature was kept at 90° C, it was found that the best period was 1 h. Longer trapping introduces sample decomposition.
Three g of dolphin-liver powder was analyzed with the procedure described above. However, no dimethylselenide was detected. Since dolphin liver spiked with 100 tg dimethylselenide showed 46% recovery, the sample contains no dimethylselenide or, if there is any, the concentration is less than 0.26 µg Se g', which is the detection limit of the present extraction and GC-MIP method. 
